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Modeling Series, Vol. 2. Boston (Birkhauser Boston). 1989. 208 pp. 
Reviewed by Daiwie Fu 
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The complex series of social and political trends which has developed since 1957 
between scientific communities and power centers in China really serves as the 
hidden foundation upon which this deceptively “pure,” but certainly marvelous, 
book builds. After more than 40 years of Communist Party rule in China, the 
social positions of major Chinese scientists such as Hua Loo-Keng still seem 
ambiguous, unstable, and certainly controversial. From time to time and with few 
traces of intellectual elitism, Western scientists have expressed their sincere ad- 
miration for the unswerving national commitment and devotion of the scientists of 
China to work with the “people.” But the contributions made while working with 
the people and Party were historically predicated upon the notorious social and 
political experiences of the intellectuals in China. Thus, experiences, whether told 
or untold, seem to remain largely “personal, ” as the subtitle of this book might 
obliquely reveal. 
It is surely surprising that a brilliant mathematician such as Hua Loo-Keng, 
who specialized in such esoteric fields as additive prime number theory, should 
command such high respect from the Chinese lay public and should have pro- 
duced a whole body of high quality mathematical “popularization literature” in 
the Chinese style. Yet these facts would be surprising perhaps only to pure mathe- 
maticians of the West. Ironically, from the perspective of the Chinese history of 
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mathematics, the problem domain and even the world of a “mathematician” were 
very often, if not always, connected with the social problems of ordinary life and 
with the various Chinese central empires. Mathematical classics from the “Ten 
Books” to the intriguing and famous “Shi Yuan Yu Jian” [l] of the Yuan dynasty 
(1280-1368) were all cast in terms of algorithmic solutions to practical problems. 
From the 19th century on, Chinese popularizers as well as historians of Chinese 
mathematics have freely underscored the social and practical revelance of the 
mathematical wisdom of their beloved ancestors. It is then very significant that, in 
a contribution to a Chinese series on “popularizing mathematics” in 1984 [Hua 
19841, Hua Loo-Keng included three special tracts. He began each of these artic- 
les by briefly tracing the mathematical developments under discussion to an an- 
cient Chinese figure, namely, Yang Hui (ca. 1200)[2], Zu Congzhi (ca. 500)[3], and 
Sun Zi (ca. 200 B. C.)[4], respectively. Like many 20th-century historians of 
Chinese mathematics, famous Chinese mathematicians such as Hua Loo-Keng 
and Wu Wenjun[S] tend to praise the Chinese people, from the ancient to the 
contemporary, for their unique mathematical achievements and for the social 
relevance of these achievements. 
Social relevance, to be sure, is an intriguing conception, especially when con- 
nected with issues of intellectuals and politics in Communist China. To my know- 
ledge, Hua Loo-Keng actually knew very little of the history of Chinese mathemat- 
ics. In the era of an unstable “transition” from Chinese traditional to modern 
Western mathematics, Hua’s educational and working experience seemed tho- 
roughly ‘ ‘Western. ’ ’ Although he was devoted to the cause of a national and 
Communist China, Hua’s early and brilliant mathematical career-with its leg- 
endary beginning- developed more along the lines of a Western intellectual. After 
the abrupt failure of the intellectual criticism of the Party in 1957 (which had as 
one of its goals the restoration of the “research autonomy” of Chinese high 
academicians), Hua’s position as a high intellectual and great mathematician in 
Chinese society was forced, more or less, to undergo modifications (cf. Salaff 
119771). From 1958 on, and perhaps as a result of great pressure from both the 
Party and the “working class,” Hua’s career branched, and he moved toward 
“popularizing mathematics” and more generally toward working for society and 
its people. (This, of course, by no means denies that the numerous popularizing 
works written by Hua and his associates are of very high quality nor that they did 
great service to the Chinese people.) However, political circumstances restricted 
the “golden years” of Hua’s brilliant mathematical life to the 1940s. Thus, his 
popularizing works really pose both a dilemma and a paradox for many Chinese 
intellectuals even now. Without going into too much detail on this point, let me at 
least begin by situating the book under review in the proper historical context 
briefly discussed above. 
Popularizing Mathematical Methods in the People’s Republic of China (Popu- 
larizing hereafter) opens with a paper called “Some personal experiences in popu- 
larizing mathematical methods” by the late Hua Loo-Keng. It interweaves many 
interesting insights into and anecdotes from Hua’s “popularizing mathematics.” 
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An account of three main areas of “popularizing mathematics” follows, namely, 
optimum seeking methods, overall planning methods, and the “transportation 
problem.” Each area is further developed in several chapters, usually beginning 
with some interesting problems and practical puzzles and followed by a series of 
formal proofs, which gradually advance in both scope and depth. 
The very notion of “popularization” permeating this book is very interesting in 
its fruitful ambiguity. One widely held notion of the popularization of science 
involves the simplification, or even vulgarization, of the scientists’ esoteric 
knowledge for the benefit of the lay public as well as for that of young pupils in the 
process of training and education. By this interpretation of popularization, infor- 
mation flows in one direction only: from the elite at the center to the lay people on 
the periphery. This, however, does not characterize the case of Hua Loo-Keng 
and Wang Yuan. Both in conception and in practice, Popularizing was organized 
and written in a somewhat different spirit. Reminiscent of the practices employed 
in the history of Chinese mathematics, and certainly conforming to the ideology of 
Communist China, the conception of popularization represented here admits of 
significant contributions from the working, lay people in terms of original problem 
and working insights. 
Within this framework, mathematicians learned, more of less, from the lay 
people with whom they worked closely and whom they wished to “enlighten.” 
Thus, “looking for problems in the literature” actually occupies only a very small 
place-the first chapter- in Popularizing. The rest of the book deals with ac- 
counts of real-life-inspired problems. In chapter two, for example, we learn that 
the challenging and mathematically stimulating problem of “meshing gear-pairs” 
was actually posed by an “ordinary worker” in 1973. The next two chapters deal 
with various optimum seeking methods which resulted from working experiences 
in various industries. Section 4.9, for instance, treats Hua’s adaptation of the 
paraboloid method for optimum seeking problems of several variables. His tech- 
nique for convergence produces a rate of convergence which can be much faster 
than that predicted by the DEP technique. Chapter five then traces how the use of 
the golden section method inspired Hua and his colleagues to find a very efficient 
quadrature formula in numerical integration. As for the “transportation prob- 
lem,” we learn in chapter nine that the simple and intuitive “graphical method” 
was actually developed by the transportation workers themselves. Hua’s associ- 
ates then gave the workers what they had asked for, that is, a rigorous proof that 
their method leads to optimal schedules. Only after this prehistory has been 
presented is a more general, purely mathematical “simplex method” (Dantzig’s 
method) called in (in chapter ten) to revise the graphical method in areas where 
the latter is inefficient. Further inspired by the graphical method, Guan Mei Gu 
succeeded in developing a new technique for solving the “Chinese postman prob- 
lem” based on Euler paths, a story outlined in chapter eleven. Like many other 
minor points scattered throughout Popularizing, the subjects mentioned above 
seem to underscore a crucial aspect of this brand of popularization of mathemat- 
ics: it is a Chinese style supported by the Party’s powerful machinery. 
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Historians of Chinese mathematics are often puzzled and challenged by the 
hidden theoretical foundations of many of the algorithmic solutions provided by 
ancient Chinese mathematicians in various classics cast in the Chinese form of 
popularization. Steeped in modern Western mathematics, however, Hua Loo- 
Keng and his cohorts offered ample proof of their algorithmic solutions and 
“methods” for popularization. This advance over the ancients must surely be 
viewed from the setting in which Hua and his associates found themselves: under 
conditions perhaps unjust and unwanted, they were located at the center of the 
new intellectualism of Communist China, and they were amply supported by the 
Party machine. However, when trying to probe more deeply into the matters of 
popularization at the concrete, existential level of interaction between conscien- 
tious mathematicians and ordinary working people, I find Popularizing less and 
less clear. 
Elements of authoritative popularization in one direction often mix, although 
not without tensions, with the efforts and consciousness of learning and practicing 
between mathematicians and working people. Take the example of the golden 
section method and Fibonacci search in Hua’s discussion of optimum seeking 
methods (pp. 8-11). While Hua vividly recalled how he explained these methods 
to the workers, it is just not clear how the workers reacted to them. Did they 
merely accept the authority of the renowned Hua Loo-Keng? More importantly, 
what questions did the workers actually pose concerning these seemingly magic 
numbers? What could a common experience of understanding be (if it ever existed 
between Hua and the workers based on their supposed “common interest” 
[Hua’s “First Principle,” p. l]), which must lie inbetween the blind acceptance of 
algorithms and the formal mathematical proofs of them? What were the heuris- 
tics? Except perhaps some rather obvious algorithmic procedures, a middle level 
of understanding, a heuristic level of reasoning applied to the problems and solu- 
tions, seems to me generally missing in the otherwise fascinating Poputarizing. 
In the case of the simplex method for linear programming (section 10.7) and 
other programming methods (e.g., overall planning methods) championed by Hua 
in the sixties, it is also very unclear. In fact, their limited success was acknow- 
ledged by Wang Yuan (p. xiii) and by Hua (p, 18), and questioned in [Salaff 1977, 
233-2351. In general, though, the nature of their concrete, historical limitations- 
and possibly even failures -is not addressed in Popularizing. Such a discussion 
would undoubtedly have interested most historians of contemporary Chinese sci- 
ence and mathematics. Similarly, in Hua’s personal experience “on the use of 
statistics” (pp. l&23), a very brief and somewhat cryptic section, he regrettably 
does not elaborate upon his stimulating and peculiar historical experience in popu- 
larization. Part of the reason for these shortcomings of Popularizing, I suspect, 
may be due to the “public” nature and form of “popularizing science literatures” 
dominant in China. Many of the personal experiences necessarily still remain 
personal. 
Popularizing is no ordinary book on the popularization of mathematics. Besides 
the book’s purely mathematical interest derived from its very fine mathematical 
exposition, it also holds historical and even sociological interest thanks to its 
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somewhat broader perspective. Historians of Chinese mathematics should also 
find it a very interesting popularizing classic from the perspective of the long 
tradition of Chinese mathematics reaching up to the complications and transitions 
of 20th-century China. Although mostly set up in a purely mathematical form, 
Popularizing establishes a very useful point of reference for the intellectual and 
social foundations of the modern period and so stands in close relation to the vast 
and stimulating history and sociology of contemporary Chinese mathematics. 
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The editors of this excellent collection, Philip Kitcher and William Aspray, 
have made things easy for the reviewer. The fourteen articles here are classified 
into four groups: Logic and the Foundations of Mathematics; Reinterpretations in 
the History of Mathematics; Case Studies in the History and Philosophy of Math- 
ematics; and The Social Context of Modern Mathematics. Moreover, they have 
included what they call “An Opinionated Introduction,” where they fill in the 
background, first in the history of the philosophy of mathematics, then in the 
history of the history of mathematics. They give two-paragraph summaries of all 
